A spontaneous mutation affects programmed cell death during development of the rat eye.
We have discovered a spontaneous mutation in the Sprague-Dawley rat with a novel eye phenotype that we have named Nuc1. The Nuc1 mutation behaves as a single semi-dominant locus with an intermediate phenotype in the heterozygotes. Heterozygotes exhibit nuclear cataracts. Homozygous Nuc1 rats are fully viable and have microphthalmia, retinal abnormalities and disruption of lens structure shortly before birth. The homozygous mutant shows no obvious pathology outside of the eye, indicating that the mutation is highly eye specific in its effects. An unusual feature of the mutation is that it prevents the normal programmed loss of nuclei from lens fiber cells, but does not affect the loss of other organelles. TUNEL, light, and electron microscopic studies show normal intact nuclei in lens fibers, in contrast to many other models with degenerate nuclei and unlike normal lenses where no such nuclei remain. The beaded filament protein, filensin, is down-regulated in fibers of Nuc1, while heat shock cognate 70 is up-regulated. Homozygous retinas are thicker than normal, and TUNEL labeling indicates roughly half the number of apoptotic cells compared to a wild-type retina. The transient layer of Chievitz persists in adult Nuc1 retina, indicative of delayed development. Hence, Nuc1 is a novel mutation that could be an eye-specific regulator of apoptosis.